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Introduction

The term “vent emission”, also known as “burp emission” are terms used to
describe the mass amount of hydrocarbons released from a portable fuel
container (PFC) just prior to fueling gasoline powered equipment.  As containers
are stored, sealed with gasoline and subjected to an ambient temperature
increase, gasoline volatizes into vapor and causes the container to expand under
slight pressure.  Nearly all PFC manufacturers recommend to first vent the
container prior to dispensing fuel in order to avoid forced fuel flow.

Staff acknowledges that thin walled containers expand under some ambient
conditions and has determined that the pressure increases are minimal.  Since
the vented emissions are a result of normal, routine use, staff has conducted
experiments to quantify the emissions that result.

The first experiments were conducted using pump gas from a local service
station.  The test data showed that PFC’s loose as much as much as 4 grams
per burp.  The Reddy Equation was used to calculate the emissions using
headspace and fuel temperature.  Staff encountered discrepancies possibly due
to the fact that pump fuel had an unknown RVP.  In response, staff conducted
testing on 24 PFC’s using RFG II Certification Fuel and a Sealed Housing for
Evaporative Determination (SHED) to control fuel RVP and temperature.  Staff
also used a control container, a sealed 5-gallon PFC outfitted with a temperature
probe placed in the fuel to ensure the fuel was at the desired temperature as
opposed to only measuring air temperature.

Test Protocol

1. Fill each container to 50% capacity with CERT fuel and install spout.
2. Containers must pass a leak test (Cycle 1).
3. For each cycle, containers must acclimate at 65oF for at least one hour

with spouts removed prior to starting.
4. Weigh each container once spout is installed.  There are 3 weigh-ins for

each Cycle:

a. Prior to starting a Cycle
b. Immediately prior to burping
c. Immediately after burping

5. Each burp shall be instantaneous, performed by the same operator.
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6. Using a 65oF starting temperature, complete the following cycles in order
to examine the effects of temperature vs. pressure and emissions.

Cycle 1: 65oF to 110oF.  Submerge in water tank (leak test)
Cycle 2: 65oF to 85oF (~2 psi change), burp and weigh
Cycle 3: 65oF to 95oF (~3 psi change), burp and weigh
Cycle 4: 65oF to 105oF (~4 psi change), burp and weigh

7. Repeat steps 4-6 to complete remaining cycles.
8. For each weigh-in, calculate the evaporative losses.

Test Results: Quantification of Vent Emissions

The attached Figure 1 summarizes the results of testing.  Each episode for each
container was calculated by subtracting the final mass measurement from the
initial.  After calculating the mass emission losses, the results were then
averaged to arrive at an overall composite average.  Since the average portable
fuel container in California has been determined to be 2.34 gallons in size, staff
elected to report the results from the 2 to 2.5 gallon containers using the tiered
temperature results.  Staff believes the measurements taken from the tiered
temperature measurements are the most accurate as some emissions were lost
from evaporation during the single temperature profile warm up period.  A listing
of the tiered temperature averages are summarized below in Table 1.

Table 1

Summary of Vent Emission Averages

Container Size Vent Emission (grams)

1-gallon 2.90

2 - 2.5-gallon 3.36

5-gallon 7.55

Conclusion

As shown in Figure 1 and Attachment 1, venting a portable fuel container while
under a pressurized state produces evaporative emissions that are released to
ambient air.  The amount of emissions is easily measured using an electronic
balance capable of measuring 1/100 of a gram.  Early testing revealed
discrepancies between calculated and measured results due to pump fuel and
non-laboratory conditions.  Subsequent testing using certification fuel, a
temperature controlled enclosure, and a control container produced repeatable,
accurate results.
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Attachment 1


